We quantified the acoustic characteristics of the habitats of two wild populations of pygmy marmosets, in Amazonian Ecuador to evaluate their effects on vocal signal structure. We obtained measures of ambient noise, sound attenuation and reverberation through recordings and broadcasts of exemplars of two short-range vocalizations and one long-range vocalization of the marmosets. Ambient noise levels differed among habitats. The calls of pygmy marmosets had frequencies that coincided with relatively quiet regions of the ambient noise spectra of the habitats. The three vocalization types were degraded similarly in all habitats. The two short-range signals, with a pulsatile structure, were more affected by reverberation than was the long-range, less pulsatile vocalization. This degradation could be used by the marmosets to estimate the distance of the caller animals. We obtained data on context of vocalizations from six groups of pygmy marmosets, three from each population, in both the dry and rainy seasons. The use of Trills, J calls and Long calls was related to the distance between the calling animal and the potential receivers suggesting that marmosets are using the calls in a way appropriate to the effects of habitat acoustics. 
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Studies of acoustic communication in tropical and temperate habitats have suggested that habitat acoustics have had direct selective effects on signal structure, strongly affecting the frequency and temporal structure of the signals and, consequently, the distances over which acoustic signals would be audible and over which animals could transmit acoustic information reliably (Morton 1975; Wiley & Richards 1978; Waser & Brown 1986) . In the present research we quantified the acoustic properties of two rainforest habitats in Amazonian Ecuador to test the effects of habitat acoustics as a selective force on the design of vocal signal structure and usage in a Neotropical primate species, the pygmy marmoset.
In natural habitats the sound pressure and intensity of acoustic signals generally attenuate at rates in excess of the 6 dB per doubling of distance predicted by the inverse square law of attenuation (Wiley & Richards 1978; Brenowitz 1986 ). This excess attenuation is dependent on the frequency of the signal and could be due to sound wave absorption by the atmosphere, scattering by vegetation or atmospheric turbulences and boundary interference. The first three factors have their major effects on high-frequency sounds. Consequently, these highfrequency sounds travel for a much shorter distance than do low-frequency sounds of the same amplitude (Wiley & Richards 1978; Brenowitz 1986; Owings & Morton 1998) . Along with this frequency-dependent attenuation, the temporal structure of signals can also be degraded during transmission. In forests reverberation results from multiple reflections and scattering of sound waves by vegetation and causes sound to arrive at a receiver over many different paths so that a sound gets spread out in time, producing a gradual decay of what was originally a discrete pulsatile signal. This temporal degradation increases in magnitude as the rate at which pulses are repeated within a signal increases because the smearing of sound covers the short silent periods and prolongs the sound periods noticeably. Thus, the effects of reverberation are more noticeable in signals with fast repetition rates (Wiley & Richards 1978; Brenowitz 1986; Owings & Morton 1998) . Finally, biotic and abiotic sources of ambient noise can mask the detection of acoustic signals (Brenowitz 1986) .
The pygmy marmoset is a small (120 g) arboreal primate (Hershkovitz 1977) that is a habitat specialist, largely restricted to river-edge forests (Soini 1988 
